
TRANSLATION 



I, Masashi Hoshino, residing at 4-14-2, Shimo, Kita-ku, Tokyo, Japan, 
state: 

that I know well both the Japanese and English languages; 

that I translated, from Japanese into English, the specification, claims, 
abstract and drawings as filed in U.S. Patent Application 
No. 10/058,609, filed January 28, 20021 and 

that the attached English translation is a true and accurate translation 
to the best of my knowledge and belief. 

Dated: March 4, 2002 




Masashi Hoshino 



TITLE OF THE INVENTION 

PROCESS UNIT 

BACKGROUND OF THE INVENTION 
The present invention relates to a process unit 
5 which can be applied to, for example, a copy machine, a 

facsimile machine or a printer. 

Process units of the above-described type each 
J,.!, include a photosensitive drum. The surface of the 

b 

g photosensitive drum is charged with an electric 

m 10 charger, and then a laser beam corresponding to image 

cri 

f=! data is irradiated onto the surface of the thus-charged 

photosensitive drum, thereby forming an electrostatic 

PI 

latent image. After that, toner is supplied onto the 
f°* static latent image with a developer roller so as to 

P 15 form a toner image, which is then transferred onto a 

ru 

recording material such as a paper sheet. Toner 
remaining on the photosensitive drum is removed with a 
drum cleaner and collected. 

The above-described photosensitive drum, electric 

20 charger and drum cleaner are held in a casing, which 

forms a drum unit, and the developer roller is held in 
another casing, which forms a developer unit. 

Both side surface portions of each of the drum 
unit and developer unit are held with side surface 

25 covers, and a lower end portion of each of these side 

surface covers is fixed by screws to the bottom plate 
frame. Further, a back surface side of the drum unit 



is covered by a back surface cover. 

Here, the side surface covers of the drum unit and 
developer unit are each designed to have such a 
structure that each cover can be divided into two to 
the drum unit side and developer unit side, for the 
purpose of improving ease of maintenance. When 
assembling the drum unit and developer unit, first, the 
drum unit is aligned with the developing unit, and then 
the side surface covers of the drum unit are fixed. 

However, in a conventional unit, the position 
where the drum unit is aligned is different from the 
position where the drum unit is fixed. With this 
structure, even after the drum unit is positioned, it 
is sometimes displaced from the position when it is 
actually fixed. Therefore, the accuracy of the 
alignment is low. 

In the meantime, the electric charger has a hook 
on each of its end portions, and each hook is engaged 
with the casing of the drum unit or a bearing portion 
located between the casing and the photosensitive drum. 
Thus, the charger is held and at the same time is 
aligned at the appropriate position. 

Further, one end of the photosensitive drum is 
supported rotatably by one side surface portion of the 
casing via the bearing, whereas the other end is held 
rotatably by the other side surface portion of the 
casing via a holder which serves also as a bearing. 



Moreover, the drum cleaner is supported by both 
its end portions on both side surface portions of the 
casing via support pins. 

On the other hand, in a conventional apparatus, 
the hooks of the electric charger, the bearing holder 
of the photosensitive drum, and the support pins for 
the drum cleaner are provided on an inner side of the 
side surface cover. Due to such a structure, for 
maintenance for the electric charger, it is necessary 
to remove the side surface cover of the drum unit to 
disengage the hook and then remove the back surface 
cover so as to dismount the electric charger. The side 
surface covers also serve to hold the gears of the drum 
mechanism and the connection between the developer unit 
and the drum unit. With this structure, these units 
and parts such as gears must be dismounted when the 
side surface covers are removed, which is laborious. 

Further, for maintenance of the photosensitive 
drum and drum cleaner, the side surface covers of the 
drum unit must be taken off after separating the drum 
unit and developer unit from each other, and then the 
photosensitive drum and drum cleaner must be dismounted 
by removing the holders and support pins, which is 
laborious as well. 

As described above, the conventional technique 
entails such a drawback that it is very laborious to 
dismount the electrical charger, photosensitive drum or 



drum cleaner. Due to this drawback, at the end of the 
lifetime of the photosensitive drum, the entire drum 
unit must be, in many cases, discarded and replaced 
with a new unit. The life of the photosensitive drum 
is as long as or shorter than that of the electrical 
charger, and therefore it is very wasteful to replace 
the entire unit when only the drum needs replacing. 

Apart from the above, conventionally, when spent 
drum units collected from users are to be subjected to 
maintenance or recycled, a great number of maintenance 
steps are required, thereby making it difficult to 
recycle them. 

BRIEF SUMMARY OF THE INVENTION 
The present invention has been proposed under the 
above-described circumstances, and the object thereof 
is to provide a process unit having a high aligning 
accuracy of the drum unit with respect to the developer 
unit as well as a high maintenance property of each of 
the electrical charger, image carrier and cleaning 
member. 

According to the first aspect of the present 
invention, there is provided a process unit comprising: 
an image carrier unit configured to mount an image 
carrier which carries an electrostatic latent image, 
onto a casing; a holder cover configured to hold a side 
surface portion of the image carrier unit; a developer 
unit configured to mount a developer roller which 
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develops the electrostatic latent image, onto the 
casing; a holder cover configured to hold a side 
surface portion of the developer unit; an aligning 
device including a recess portion formed in one of the 
holder covers of the image carrier unit and the 
developer unit, and a projecting portion formed on the 
other holder cover, which fit with the recess portion, 
and configured to align the image carrier unit with 
respect to the developer unit as the recess portion and 
the projecting portion are fit with each other; and a 
fixation tool configured to fix the engaged recess 
portion and projecting portion together. 

According to the second aspect of the present 
invention, there is provided a process unit comprising: 
an image carrier unit configured to mount an image 
carrier which carries an electrostatic latent image, 
onto a casing; a holder cover configured to hold a side 
surface portion of the image carrier unit; a developer 
unit configured to mount a developer roller which 
develops the electrostatic latent image, onto the 
casing; a holder cover configured to hold a side 
surface portion of the developer unit; an electric 
charger device provided in the image carrier unit and 
configured to charge a surface of the image carrier; an 
aligning portion configured to align the charger device 
within the imager carrier unit; a cover member 
detachably mounted on the image carrier unit and 



configured to cover an opposite side of an image 
carrier side of the charger device; and an urging 
member provided on the cover member and configured to 
hold the charger device by urging it with pressure in 
the aligning portion. 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and 
in part will be obvious from the description, or may be 
learned by practice of the invention. The objects and 
advantages of the invention may be realized and 
obtained by means of the instrumentalities and 
combinations particularly pointed out hereinafter. 
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
The accompanying drawings, which are incorporated 
in and constitute a part of the specification, 
illustrate presently preferred embodiments of the 
invention, and together with the general description 
given above and the detailed description of the 
preferred embodiments given below, serve to explain the 
principles of the invention. 

FIG. 1 is a diagram showing the structure of the 
image forming unit of an electronic photocopier 
according to an embodiment of the present invention; 

FIG. 2 is a perspective view showing a process 
unit including a developer unit and a drum unit; 

FIG. 3 is a front view showing the process unit 
including the developer unit and the drum unit; 



FIG. 4 is a front view showing the developer unit 
and the drum unit when they are assembled together; 

FIG. 5 is a front view showing the developer unit 
and the drum unit when they are separated from each 
other; 

FIG. 6 is a cross sectional view of the casing of 
the developer unit and the drum unit, which illustrates 
project and recess portions made in the casing and a 
fixing tool which serves to fix the project and recess 
portions; 

FIG. 7 is a cross sectional view of the drum unit, 
which illustrates the structure of how the electrical 
charger is held in the drum unit; 

FIG. 8 is a plan view of the drum unit, which 
illustrates the structure of how the photosensitive 
drum is held in the drum unit; 

FIG. 9 is a plan view of the drum unit, which 
illustrates the structure of how the electrical charger 
is held in the drum unit; 

FIG. 10 is a view showing a holding tool for the 
photosensitive drum; 

FIG. 11 is a plan view of the drum unit, which 
illustrates the structure of how the cleaning blade is 
held in the drum unit; and 

FIG. 12 is a cross sectional view taken along the 
line A-A indicated in FIG. 11. 



DETAILED DESCRIPTION OF THE INVENTION 
FIG. 1 is a diagram showing the structure of an 
image forming unit 1 of an electronic photocopier 
according to an embodiment of the present invention. 

The image forming unit 1 includes a photosensitive 
drum 2 serving as a rotatable image carrier. Around 
the photosensitive drum 2, there are provided along its 
rotation direction, an electrical charger 4, a 
developer roller 6, a transfer charger 6, a separation 
charger 8 and a drum cleaner 9 in this order. 

The electric charger 4 is designed to charge the 
surface of the photosensitive drum 2 at a predetermined 
potential, and the developer roller 6 serves to supply- 
toner onto the surface of the drum 2 so as to visualize 
a latent image formed thereon. The transfer charger 7 
is designed to transfer a toner image thus formed on 
the photosensitive drum 2 onto a paper sheet serving as 
an image-transfer material, and the separation charger 
8 serves to separate a paper sheet from the 
photosensitive drum 2. The drum cleaner 9 includes a 
blade 9b set in contact with the upper surface portion 
of the photosensitive drum 2, and serves to remove 
remaining toner on the drum 2 with the blade 9b. The 
surface of the photosensitive drum 2 charged as above 
is irradiated with a laser beam from a laser exposure 
device, not shown, as indicated by an arrow in the 
figure, and thus an electrostatic latent image is 



formed. 

In the meantime, it is designed that paper sheets 
are conveyed upwards along a conveying path 14 
vertically formed. The conveying path 14 extends 
upwards while passing through an image transfer unit 10 
located between the photosensitive drum 2 and the 
transfer charger 7. On the conveying path 14, a pair 
of resist rollers 11 are provided at a site on an 
upstream side in the sheet conveying direction of the 
image transfer unit 10, and further a heat-roll type 
fixing device 13 is provided at a site on a downstream 
side in the sheet conveying direction. 

The resist roller pair 11 temporarily stops a 
paper sheet conveyed to that point in order to correct 
the inclination of the sheet with respect to the sheet 
conveying direction, and align the leading end of the 
paper sheet with the leading end of the toner image 
formed on the photosensitive drum 2. The fixing device 
13 serves to fix the toner image transferred onto the 
sheet, to the paper sheet itself. 

Next, the printing operation of the above- 
described electronic photocopier will now be described. 

First, the surface of the photosensitive drum 2, a 
back surface of the photosensitive layer of which is 
grounded to 0V, is charged by the electric charger 4 
uniformly at -700V.- After that, the laser exposure 
device is driven to scan the surface of the 
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photosensitive drum 2 with a laser beam, and thus an 
electrostatic latent image is formed. The potential of 
the static latent image is about -100V. The latent 
image is set to face the developer roller 6 as the 
photosensitive drum 2 is rotated, and as toner is 
supplied thereto by the rotation of the developer 
roller 6 to which a potential of 300V is applied. In 
this manner, a toner image is formed from a latent 
image. 

At the same time, paper sheets are fed out from a 
paper-feeding cassette not shown in the figure, and 
each sheet is conveyed along the conveyer path 14. 
Each sheet is aligned by the resist roller pair 11 and 
then introduced to the image transfer unit 10, where 
the toner image on the photosensitive drum 2 is 
transferred onto the paper sheet by the operation of 
the transfer charger 7. After a while, the sheet is 
sent to the fixing device 13, where the toner image is 
fixed via heat fusion onto the sheet. Then, after the 
fixation, the sheet is fed out. 

After the above-described transfer of the toner 
image, remaining toner left out on the photosensitive 
drum 2 is removed with the blade 9b of the drum 
cleaner 9. 

FIG. 2 is a perspective view showing the drum unit 
15 and the developer unit 16 which establish the 
process unit, and FIG. 3 is a front view thereof. 



The drum unit 15 includes a casing 17 in which the 
photosensitive drum 2 can be rotatably mounted, and the 
developer unit 16 includes a casing 18 in which the 
developer roller 2 can be rotatably mounted. Both 
sides of the casing 18 of the device unit 16 are 
supported by a bottom plate 21 via holding covers (to 
be called simply, covers) 19 and 20. Both sides of the 
casing 17 of the drum unit 15 are fixedly supported by 
the covers 19 and 20 of the developer unit 16 via 
covers 22 and 23. 

As shown in FIG. 5, the drum unit 15 and the 
developer unit 16 are structured to be separable from 
each other. Projecting portions 22a and 23a are 
provided on the covers 22 and 23 of the drum unit 15, 
and on the other hand, recess portions 19a and 20a are 
formed in the covers 19 and 20 of the developer unit 
16. The projecting portions 22a and 23a of the covers 
22 and 23 of the drum unit 15 are detachably fit into 
the recess portions 19a and 20a of the covers 19 and 20 
of the developer unit 16. As they are fit with each 
other, the drum unit 15 is aligned with respect to the 
developer unit 15. The cover 19 of the developer unit 
16 and the cover 22 of the drum unit 15 are assembled 
together as an integrated body as shown in FIG. 4 as 
the central portions of the projecting and recess 
portions 19a and 22a fit with each other are fixed with 
a fixation screw 25 serving as a fixation tool. The 
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central portions of the projecting and recess portions 
19a and 22a are formed into a screw hole 19b and a 
through hole 22b through which the fixation screw is 
put, as shown in FIG. 6. 

In order to assemble the drum unit 15 and the 
developer unit 16 together into a process unit, 
starting from the status shown in FIG. 5, the 
projecting portions 22a and 23a of the covers 22 and 23 
of the drum unit 15 are respectively fit into the 
recess portions 19a and 20a of the covers 19 and 20 of 
the developer units 16 for alignment. After a while, 
the fixation screw 25 is screwed into the screw hole 
19b of the recess portion 19a via the through hole 22b 
of the projecting portion 22a of the fixation screw 25. 
In this manner, the covers 19 and 22 are fixed together 
and the units are assembled into an integral body as 
shown in FIG. 4. 

On the other hand, in order to separate the drum 
unit 15 and the developer unit 16 from each other for 
maintenance or the like, the fixation screw which fixes 
the cover 19 of the developer unit 16 and the cover 22 
of the drum unit 15 together, is unscrewed. Then, the 
drum unit 15 is withdrawn to a lateral section, and 
thus the projecting portions 22a and 23a of the covers 
22 and 23 of the drum unit 15 are detached from the 
recess portions 19a and 20a of the covers 19 and 20 of 
the developer unit 16, thus separating the units from 



each other. 

As described above, the projecting portions 22a 
and 23a of the covers 22 and 23 of the drum unit 15 are 
respectively fit into the recess portions 19a and 20a 
of the covers 19 and 20 of the developer units 16 so as 
to align the drum unit 15 with respect to the developer 
unit 16. After the alignment, the fixation screw 25 is 
screwed for fixation into the central portions of the 
projecting and recess portions 19a and 22a, which are 
fit with each other. With this structure, the drum 
unit 15 will never be displaced from the aligned 
position even after the fixation of the drum unit 15. 
Thus, the alignment accuracy can be improved. 

FIG. 7 is a diagram showing the structure in which 
the electrical charger is held in the drum unit. 

An aligning unit 27 for aligning the electrical 
charger 4 is provided in the casing 17 of the drum unit 
15. Both end portions of the electric charger 4 are 
held at the aligning unit 27 with pressure as being 
urged by plate springs 28 serving as urging members, as 
can be also seen in FIG. 8. 

The back surface side of the casing 17 is opened, 
and the opening portion is sealed such as to be 
openable with a back surface cover 30. The back 
surface cover 30 is fixed to the casing 17 by a 
fixation screw 31. The plate springs 28 are mounted to 
an inner surface portion of the back surface cover 30 
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by means of a mounting tool 32. 

The electric charger 4 charges the photosensitive 
drum 2 by way of corona discharge. Therefore, there is 
a certain limitation of life for a discharge wire 4a 
5 until it is used up, and therefore the wire must be 

replaced at regular intervals. Or even if the 
discharge wire 4a is not yet used up to its lifetime, 
it is in some cases necessary to replace the wire 
because it may be excessively stained depending on the 
10 environment where it is used. 

Next, the replacement of the electric charger 4 
will now be described. 

For replacement of the charger, first, the 
fixation screw 31 of the back surface cover 30 is 
15 unscrewed to uncover the back surface cover 30. After 

a while, the operator is supposed to put his/her hand 
in the casing 17 of the drum unit 15, and manually pull 
out the electric charger 4. After pulling out the 
electric charger 4 as described above, a new electric 
20 charger 44 is inserted to the casing 17 of the drum 

unit 15, and both end portions of the charger are set 
in the aligning unit 27. Then, the back surface cover 
30 is fixedly mounted to the casing 17 of the drum unit 
15 with a fixation screw 31. In this manner, both end 
25 portions of the electric charger 4 are elastically 

pressed by the plate springs 28 of the back surface 
cover 30, and thereby the charger is held by the 
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aligning portion 27 while being aligned. 

As described above, by simply removing the back 
surface cover 30, the electric charger 4 can be taken 
out. Thus, with the present invention, it is no longer 
necessary to remove the side surface covers and 
therefore it becomes easy to replace the electric 
charger 4 with a new one. 

FIG. 9 is a plan view of the drum unit 15, 
illustrating how the photosensitive drum 2 is held in 
the unit. 

One end of the photosensitive drum 2 is rotatably 
supported via a bearing portion 24 on one side surface 
portion of the casing 17, whereas the other end of the 
drum is rotatably supported on the other side surface 
portion of the casing 17 via a supporting tool 35 which 
also serves as a bearing. The support 35 pierces 
through the cover 23 of the drum unit 15 from the outer 
side of the cover, and further pierces through the side 
surface portion of the casing 17 so as to rotatably 
hold the center of a flange portion 2a of the 
photosensitive drum 2. 

The support tool 35 includes a small diameter 
portion 35a, a large diameter portion 35b, a collar 
stopper portion 35c and a head portion 35d. The small 
diameter portion 35a of the support tool 35 is inserted 
to be slidable to a center hole 2b of the flange 
portion 2a of the photosensitive drum 2. Meanwhile, 
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the large diameter portion 35b is screwed into an 
aligning hole 17a of the case 17. 

The photosensitive drum 2 wears off as the number 
of printings increases, and therefore there is a usable 
lifetime for the drum. When the lifetime of the drum 
comes, it must be replaced with a new one. 

Next, the replacement of the photosensitive drum 2 
will now be described. In order to replace the drum, 
first, the drum unit 17 is separated from the developer 
unit 16 in a similar manner to that described in 
connection with FIG. 5. After a while, the support 
tool 35 is loosened from the cover 23 of the drum unit 
17 from its outer side, and extracted therefrom. Thus, 
the held flange portion 2a of the photosensitive drum 2 
is released. Then, as the flange portion 2a is pulled 
diagonally downwards, the other end portion of the 
photosensitive drum 2 is disengaged from the bearing 
portion of the casing 17, and thus the drum can be 
dismounted. 

After dismounting the photosensitive drum 2, a new 
photosensitive drum 2 is inserted to the drum unit 17 
from its end portion side so as to support the new drum 
in the bearing portion 24. Then, the flange portion 2a 
is pushed into the drum unit 17 so as to make the 
flange portion face a screw hole 17a of the casing 17. 
After a while, the support tool 35 is screwed into the 
screw hole 17a of the case 17 from the outer side of 
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the cover 23 via a through hole 23b of the cover 23, 
and thus the small diameter portion 35a of the tool is 
fit into the center hole 2b of the flange portion 2a of 
the photosensitive drum 2. In this manner, the 
photosensitive drum 2 can be rotatably held. 

With the structure described above, the support 
tool 35 which supports the flange portion 2a of the 
photosensitive drum 2 can be attached or detached from 
the outer side of the cover 23, and therefore it 
becomes unnecessary to dismount the cover 23 of the 
drum unit 15 and then mount it back when replacing the 
photosensitive drum 2. Thus, the replacing work can be 
facilitated. 

FIG. 11 is a plan view of the drum unit 15, which 
illustrates the structure of how the cleaning blade is 
held in the unit. FIG. 12 is a cross sectional view 
taken along the line A-A indicated in FIG. 11. 

The drum cleaner 9 includes a substrate 9a and a 
blade 9b mounted on the substrate 9a such as to be 
brought into contact with the photosensitive drum 2. 

Both end portions of the substrate 9a have bent 
pieces 9c formed thereon, and these bent pieces 9c are 
rotatably supported on a mount portion 17b of the 
casing 17 via the support pins 38. Holder pieces 39 
are provided to project out from both sides portions of 
the inner surface of the back surface cover 30, and 
these holder pieces 39 respectively hold head portions 
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of the support pins 38 with pressure. Each of the bent 
pieces 9c and the mount portion 17b have through holes 
9d and 17c, respectively, made in these members, 
through which the respective support pin 38 is put. 

The blade 9b of the drum cleaner 9 wears off as it 
is used, and therefore there is a usable lifetime for 
the blade. When the lifetime of the blade comes, it 
must be replaced with a new one. 

Next, the replacement of the drum cleaner 9 will 
now be described. In order to replace the cleaner, 
first, the drum unit 15 is separated from the developer 
unit 16 in a similar manner to that described in 
connection with FIG. 5. After a while, the fixation 
screw 31 is unscrewed from the back surface cover 30, 
and thus the back surface cover 20 is separated from 
the casing 17. With this operation, the holder pieces 
3 9 of the back surface cover 30 are disengaged from the 
head portions of the support pins 38, and thus the 
support pins 38 being held with pressure are released. 
After the release, the support pins 38 are extracted 
from the bent pieces 9c and the mount portions 17b of 
the casing 17, and thus the drum cleaner 9 is removed 
from the casing 17. 

After that, a new drum cleaner 9 is inserted to 
the drum unit 15, and the bent pieces 9c at both end 
portions of the cleaner are set to face the mount 
portions 17b of the casing 17. Subsequently, the 
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support pins 38 are pierced through the through holes 
9d of the bent pieces 9c of the drum cleaner 9 and the 
through holes 17c of the mount portions 17b of the 
casing 17. Then, the back surface cover 30 is mounted 
onto the case casing 17. As described above, the head 
portions of the support pins 38 are held with pressure 
by the holder pieces 39 of the back surface cover 30, 
and thus the drum cleaner 9 is mounted. 

With the structure described above, the drum 
cleaner 9 can be replaced by detaching the back surface 
cover 30 and attaching it back, and therefore it 
becomes unnecessary to dismount the side surface covers 
for replacing the cleaner. Thus, the replacing work 
for the drum cleaner 9 can be facilitated. 

According to the above-described embodiment of the 
present invention, the maintenance of the photo- 
sensitive drum 2, the electric charger 4 and the drum 
cleaner 9 can be significantly facilitated. Therefore, 
unlike the conventional cases, it is no longer 
necessary to discard the entire drum unit (kit) 15 at 
the end of the life of the photosensitive drum 2 only, 
and therefore the drum unit 15 can be used for a longer 
life than those of the conventional cases. 

The above-described advantage also leads to the 
decrease in the amount of the waste materials, as well 
as the lowering of the operation cost per the total 
number of printings. 
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Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 
the specific details and representative embodiments 
shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their eguivalents. 



